Introduction
For the expectant parent, the childbearing period has been identified as a major life event that is associated with many potentially distressing challenges [1] [2] [3] . Evidence further suggests that morbidity associated with childbirth and its impact on women's health is an area of real concern [4, 5] . Despite this, there is a paucity of research examining the scope, content and range of non-pharmacological interventions that may collectively assist all childbearing women. Specifically few studies have explored the breadth, mechanisms of intervention effect, and effectiveness of non-pharmacological interventions that target potentially modifiable risk factors for poor maternal health outcomes [6] .
Investment in strategies to promote 'a healthy start to life' has been identified as having the greatest potential to reduce health inequalities across the life course. To date, researchers have systematically examined health promotion before pregnancy, and the contribution of interventions concerning a number of potentially modifiable risk factors that are known to be associated with poor pregnancy outcomes, i.e. smoking, poor nutrition, and alcohol abuse [7] . There have also been reviews of health care interventions to improve clinical outcomes for targeted women, e.g., women with a disability [8] or overweight women [9] . However, little research has been conducted to explore the breadth and efficacy of antenatal interventions designed to prepare and facilitate both clinical (e.g. caesarean section rates, incontinence, gestational diabetes) and psychosocial (e.g. depression, parenting knowledge) aspects that are known to influence perinatal outcomes. Such variables are of importance given the effects and influence they can have on best-practice maternal and child health outcomes. For example, depressive symptomatology in the postpartum period negatively influences infant-feeding outcomes [10] and breastfeeding is widely acknowledged as being a best-practice outcome, with many health benefits [11, 12] . Consideration of such variables is also of benefit from an economic stance, as has been illustrated by an Australian analysis estimate that reports the cost of postpartum depression and anxiety Prevention, promotion and facilitation are important concepts from both a public health and scientific perspective. Researchers posit that prevention "is inversely related to outcome so that by the time cases come to the attention of practitioners, they are harder to treat [15] ". While the antenatal period represents an important point of contact with the health care system [16] , and there is widespread agreement of the need to improve maternity care services and optimize accessibility to these services, there is a paucity of research that focuses on how this might be implemented and evaluated.
A scoping review provides a summary of the main trends in research in a field, rather than a comprehensive account of all the research such as would be available from a systematic review [17] . If considerable resources are to be devoted to providing models of quality care, education and preventative resources, then it is important to contextually identify interventions and appraise the mechanisms of positive intervention effect. Therefore, the aims of this scoping review were to explore the extent of the literature around perinatal non-pharmacological interventions delivered in the antenatal period as well as appraise if increases in health outcomes and reductions of perinatal morbidity occurred in childbearing women as a result of identified interventions.
With the purpose of a scoping exercise to map a wide range of literature and identify where innovative approaches may lie [18] , the current review was undertaken in order to help identify appropriate parameters for further, more rigorous reviews (i.e. systematic), as well as disseminate evidence of a range of interventions specific to the antenatal period. Awareness of health promotion initiatives and interventions serve to strengthen evidence-based clincial care guidelines and education practices, thus reducing well known causes of maternal morbidity and facilitating the overall transition to parenthood.
Method
A comprehensive literature search was conducted in 2013/14 to identify studies that reported on interventions initiated and implemented during the antenatal to intrapartum periods. Studies that had been published were identified by searching comprehensive electronic databases, Medline and CINAHL. More than one database was used so that the risk of introducing a database bias was minimised and the yield of relevant studies maximised [19] . Databases were searched and reviewed by MB and GM using a combination of terms, including transition to parenthood, childbirth education, maternal, psychological, training during pregnancy, healthy pregnant women, prenatal, antenatal preparation, birth / labour outcomes, antenatal education and randomised control * trial.
Selection inclusion and exclusion criteria
The relevance screening criteria [20] that were used to screen abstracts to identify papers relevant to this scoping review included the following: 1. Does that title/abstract describe a primary research study (as opposed to a review), 2. Does the title/abstract describe an intervention for antenatal childbearing women, and 3. Does the title/ abstract include a health and wellbeing outcome to support antenatal childbearing women?
Following the initial screening stage, papers were further reviewed and deemed eligible based on the following: (a) the study evaluated a non-pharmacological intervention, (b) the intervention targeted best-practice outcomes (e.g. breastfeeding), as well as clinical (e.g., labour and birth outcomes), physical (e.g., incontinence), and/or psychological (e.g., depressive symptoms) (c) they were reporting results from a Randomised Controlled Trial (RCT) (d) the intervention was initiated and implemented in the antenatal to intrapartum period only, (e) effect sizes were reported or could be computed from available statistical information, and (f) the intervention was designed to be offered to all childbearing women that have not been identified on the basis of individual risk -i.e. was 'universal' in the terminology of Mrazek and Haggerty [21] .
Data collection and analyses
Two reviewers (MB, GM) collected data and assessed the appropriateness of the studies. All citations were independently reviewed by MB and GM. Titles and abstracts were screened (December 2012 -March 2013) and full texts were obtained for all articles that met the criteria, or if reviewers were uncertain of a particular study's applicability. MB and GM independently assessed research articles (March 2013 -September 2013) for potential selection, performance, and attrition bias. The Jadad scale [22] was applied to evaluate the methodological quality of each study. This scale assigns a numeric score for randomization, blinding and description of dropouts. Twenty-three of the 31 studies scored 3 or greater out of 5. It is worth noting that none of the studies were double blinded, though given the nature of most interventions, double blinding would not be feasible. All calculations and statistics, including the Jadad score and Cohen's d ("d"), were reviewed by an independent statistics consultant. Studies included in research synthesis (n = 31)
• 3 studies excluded due to insufficient data provided to calculate effect sizes
• 1 study excluded due to data not meeting parametric requirements
• 2 studies excluded as they were pilot studies
• 1 study excluded as it did not include a control group 
Search summary
The search identified 5107 abstracts which were screened for relevance. Of the 211 papers included based on the abstracts, a review of the full text articles identified 38 as examining universal non-pharmacological interventions. Based on the selection inclusion and exclusion criteria, 31 RCT studies were included in the final review. Effective percentage agreement between the two authors independently rating the papers (MB; GM) was 82%. Full details of the search can be found in the schematic diagram outlining the review process in figure 1 .
Indices of effect size
In preparing information for this review, the measure of effect size used was Cohen's d ("d") [23, 24] . Using Cohen's recommendation, [25] effect sizes of 0.20 are considered to be small, 0.50 are medium, and 0.80 are large. The subsequent selection of research articles were reviewed (September 2013 -May 2014) to ascertain, post-test, mean and standard deviation information for both the experimental and the control groups. However, where this basic information was not reported the study was still retained for analysis if it contained statistical data suitable for calculating an effect size. While there are a variety of effect size indices, Cohen's d was judged to be the most useful effect size statistic to employ when interpreting these results [26] . Table 1 summarises the design, intervention, results and effect size of 31 "Antenatal -Universal" studies which compared outcomes of women experiencing preparatory interventions thought likely to benefit childbearing women. It is important to note that because some studies had more than one relevant dependent variable, the number of effect sizes reported from these universal studies is more than 31. Table 1 show that the main research foci have been on interventions that include education, skills-based practice, and intrapartum support. Table 1 illustrates that the interventions targeted a range of dependent variables. Generally, these interventions can be categorised as follows: a) improving aspects of labour and birth outcomes (n = 14); b) improving psychological wellbeing (n = 15); c) improving physiological functioning (n = 4); d) improving physical wellbeing (n = 6); e) strengthening couple relationships (n = 1); f) improving general maternal and child health outcomes (n = 4);
Results

Improving aspects of labor and birth outcomes
The first group of effect sizes achieved on indicators of labour and birth outcomes (i.e. labour pain, pharmacological analgesia use, type of birth, and duration of labour) varied widely.
Labor pain, five studies in total: Five studies were noted here [27] [28] [29] [30] [31] , with effect sizes ranging from 0.00 to -1.42, and a median "d" = -0.63.
These studies produced a large spread of effects in reducing pain scores, though the end-point and type of measure were not identical among identified studies. More specifically, Chang, et al. (2002) [27] measured pain at the transitional phase (8-10 cm dilation) using the Present Behavior Intensity Scale (as rated by the nurse); Chuntharapat, et al. (2008) [28] McGill Pain Questionnaire (SF-MPQ) which is a multidimensional assessment combining a Visual Analogue Scale, Verbal Response Scale and a Present Pain Intensity Scale, measuring a 8 cm dilation; and finally Gedde-Dahl and Fors (2012) [30] used a Numeric Rating Scale 0-10 to measure pain at delivery.
The lowest "d" of 0.00 was observed in both an efficacy-enhancing educational intervention [31] and self-administered CD with booklet intervention [30] . While the efficacy enhancing intervention [31] successfully promoted women's self-reported ability to cope in labour (decreased perception of pain) in the early and middle stages (-0.63; -0.46), results were not sustained in the last stage of labor. Perhaps the strongest result, (triangulated by several pain measures), was noted , for example, in a birth ball exercise programme [29] , and produced an effect of -1.42 as measured by the Visual Analogue Scale at 8 cm dilation. Together, this intervention included a multimedia education component and periodic follow ups during prenatal checks. Following this, large effects were noted in a massage therapy intervention during labor [27] (transitional phase = -1.05; average "d" of -0.99 across the three phases), that was closely followed by a skillsbased yoga intervention [28] Pharmacological analgesia use, four studies in total: Epidural analgesia use was an outcome measure in four interventions, of which effect sizes typically produced small effect [29, [32] [33] [34] 
Type of birth, three studies in total:
Three studies which focused on types of birth (i.e. cesarean and instrumental deliveries) [29, 35, 36] produced weak results with "d" ranging from -0.32 to -0.03. These studies yielded small effects. The largest effect was found in the research which comprised a structured, moderate intensity exercise program that was undertaken the entire pregnancy [35] and yielded an effect of -0.23 when measuring caesarean deliveries between exercise and control groups.
Duration of labour, two studies in total:
One investigation [37] produced a strong "d" with regards to the duration of active labor in minutes (d = -0.53), whilst at the 2 nd and 3 rd stages produced weak results, with an average "d" = -0.03.
One study [29] produced a moderate effect size result for the duration of the first stage of labour, "d" = -0.45, whilst in the second stage of labour there was a weaker result, "d" = -0.22.
In the second stage of labour, both studies produced minimal effects, though the birth-ball exercise programme [29] illustrated stronger outcomes in comparison to the psychosocial intervention that involved support from a close female relative [37] .
Improving psychological wellbeing
The literature search produced a number of psychological outcome variables for examination (i.e. anxiety, depression, selfefficacy, stress, and wellbeing after birth).
Anxiety, five studies in total: Five studies measured the effects of the interventions on the women's experiences of anxiety. The results of the interventions varied greatly.
Two studies [38, 31] Comparisons between exercise and control groups on maternal glucose tolerance:
Primary care maternity units in two suburban municipalities in the southeastern part of Norway.
257 pregnant women between the ages of 18 and 40, before gestation week 20.
The training group received supervised exercises in groups once a week.
3
No statistically significant differences were found between the supervised group exercise and the control group on the prevalence on Pelvic Girdle Pain (PGP) or Lower Back Pain (LBP).
Comparisons between supervised exercise group and control groups at 36 weeks gestation as evaluated by self-report measures, Cohen's d:
GeddeDahl and Fors (2012) Staranger University Hospital.
54 healthy pregnant women.
Intervention (n = 27)
CD with a booklet. Self-administered practice of relaxation techniques, positive affirmation and guided imagery.
1 CD-intervention group had significantly better score on total Wellbeing after delivery compared to no intervention. However, no statistically significant results were reported for Anxiety at delivery and Pain at delivery.
Comparisons between CD-intervention and no intervention, Cohen's d:
1. Wellbeing after delivery (measured one day after delivery, Edmonton Scale or ESAS) = -0.65
Anxiety at delivery (Visual Analogue
Scale, VAS) = -0.36
3. Pain at Delivery (Numeric Rating Scale (NRS), 0-10) = 0.00
The Aarhus Midwifery Clinic, a large clinic connected to a Danish University hospital in an urban area of Denmark.
1193 nulliparous women were recruited before 21 + 6 days of gestation.
Intervention (n = 603)
Reference group (n = 590) Structured antenatal training program attended mid pregnancy.
3 No significant differences were found between groups according self-efficacy score, or breast feeding problems, but after participation in the course, at 6 weeks after birth they reported to have obtained sufficient knowledge about breast feeding.
Comparisons between intervention group and reference group through self-report questionnaire at 6 weeks postpartum, Cohen's d:
1.
Self-efficacy score = 0.00
2.
Breast-feeding problems = 0.00
3.
Sufficient knowledge = 0.19
One of three tertiary hospitals in Cali, Colombia.
74 nulliparous pregnant women.
Experimental (n = 37)
Control (n = 37) 4 There were no statistically significant differences between groups of women reporting lumbopelvic pain at 36 weeks.
Comparisons between intervention group and control group as evaluated by selfreport measures at 36 weeks of gestation, Cohen's d:
Regional teaching hospital in the eastern part of Thailand.
114 primiparous women whose gestational ages were ≥ 36 weeks.
Usual care and support from a chosen close female relative from admission until 2 hours after the birth. Comparisons between experimental group and control group, Cohen's d:
1. Pain Scales - 
4
There were no statistically significant differences between intervention and control groups for women that scored less than 10 on the Edinburg Postnatal Depression Scale (EPDS).
However, there was a statistically significant difference between women who did not exercise before pregnancy.
Comparisons between intervention and control group regarding depressive symptoms at 3 months postpartum, Cohen's d: 
3
No statistically significant results were found between the intervention and control groups. However, the intervention group was more likely to exercise their pelvic floor muscles compared to controls at 3 months, reported fewer episodes of incontinence and scored lower on the Leicester Impact Scale (LIS).
Comparisons between intervention and control group at 3 months , Cohen's d:
Obstetric units in Bangalore, India.
102 pregnant women at 18-20 weeks of gestation between 20 and 35 years of age.
Integrated yoga -one hour, three times a week from 20th to 36th week of gestation. 2 Guided Imagery (GI) was especially effective in inducing self-reported relaxation in pregnant women while also reducing cardiovascular activity.
Comparisons between Interventions (PMR & GI) and control groups (CG), Cohen's d: 
Comparison between Experimental and
Control groups on birth outcome data, Cohen's d:
Anxiety (VAS):
Early To compare labour outcomes in women accompanied by an additional support person (doula group) with outcomes in women who didn't have the additional person (control group).
4 Significant shorter length of labour was observed in women in the Doula group, greater cervical dilation at the time of epidural anesthesia and higher Apgar scores at birth, 1 and 5 minutes.
Comparison between doula and control group, Cohen's d: Comparisons between practical skills group and attitudes group with standard care group at 6 months postpartum: Conversely, measuring anxiety in the antenatal period, similar results were noted in a research paper examining anxiety levels following a mobile phone service as prenatal support [36] , which produced a "d" of -0.40.
Overall these varying effect sizes illustrate an inconsistency in reducing anxiety levels among the different interventions. These differences may be accounted for by differing methodologies in measuring the variables. Three of the aforementioned studies used the Visual Analogue Scale (VAS) during labor [27, 30, 31] , while the most favorable result measured at delivery (-0.36) was noted in an intervention that comprised a self-administered practice of relaxation techniques, positive affirmation and guided imagery [30] . The findings from a massage intervention undertaken by Chang, et al. (2002) [27] followed with an effect size of -0.24, as measured in the transitional phase of labour. Finally, Wan-Yim, et al. (2009) [31] found no effect in the last stage of labour (0.18), and overall limited results using an educational programme to reduce anxiety across the three stages of labour, average "d" = -0.26.
The two remaining studies examined general anxiety in pregnant women [38, 36] , producing high variability in the results in reducing anxiety levels, with the highest "d" = -0.40 for Jareethum, et al. (2008) [36] and lowest "d" = -0.19 for Chang, et al. [38] . However, the findings from Jareethum, et al. (2008) [36] need to be interpreted with caution as anxiety is stated as being measured on a VAS, though there is no reference to validate the questionnaire.
Depression, four studies in total:
Two studies used the EPDS scale producing "d" = -0.44 [38] and a "d" = -0.56 [39] , illustrating a moderately strong effect on reducing symptoms of depression.
One examination [40] applied the CES-D scale, producing strong results with a "d" of -0.86.
One investigation [41] , produced weak results with a "d" = -0.09 (for those with EPDS < 10) in comparison to those who did not exercise before pregnancy (EPDS < 10), "d" = -0.50.
Results showed that all studies produced advantageous findings. All studies were practical in their application, i.e. learning through practice with a skills-based supervised intervention. The strongest result was found in a 12-week supervised exercise program that commenced approximately 16-20 weeks' gestation [40] , yet results from a similar exercise program (with a considerably larger sample) did not find a lower prevalence of high EPDS scores among women randomised to regular exercise during pregnancy. Although the present scoping review wasn't examining 'select' populations, it is Improving maternal glucose tolerance, one study in total: One study [35] produced a strong result, "d" = -0.90. This research explored the influence of an exercise program on maternal glucose tolerance, illustrating significant differences between study groups on the 50 g maternal glucose screen (MGS).
Gestational diabetes, one study in total:
One investigation [45] produced weak results, "d" = -0.11. This research objective was to assess whether exercise during pregnancy could prevent gestational diabetes and improve insulin resistance [45] . Results showed that at 32-36 weeks of gestation there were no differences between groups in prevalence of gestational diabetes.
Improving physical wellbeing
Effect sizes achieved on indicators of physical wellbeing constructs (i.e. Pelvic Girdle Pain, Lower Back Pain and / or Lumbopelvic Pain and Urinary and / or Faecal incontinence) produced very weak results.
Pelvic girdle pain, lower back pain and / or lumbopelvic pain, was assessed in two studies: One study [46] One examination [47] produced a weak result in relation to Lumbopelvic pain, "d" = -0.03.
Both of the studies examined exercise programs. Results were of minimal impact, suggesting that supervised group exercise did not reduce the prevalence of low back pain or pelvic girdle pain [46] , nor could regular exercise significantly influence the prevalence of lumbopelvic pain in pregnant women [45] .
Urinary and / or faecal incontinence, four studies in total:
Four studies [48] [49] [50] [51] produced overall weak results with "d" ranging from -0.07 to -0.33.
All of the above studies primary outcome measure was based on self-reported symptoms. Further, all study interventions involved pelvic floor muscle training and exercise. The largest effect (-0.29) was noted in the earliest investigation [50] which illustrated significantly fewer women reporting urinary incontinence three months after delivery. Subsequent studies demonstrated lesser effect. While the examination by Mason, et al. (2010) [49] demonstrated fewer episodes of incontinence in the pelvic exercise group, the differences were not statistically significant. Similarly, Bø and Haakstad (2011) [48] found no significant differences in the number of women reporting incontinence at six weeks postpartum. However, it is worth noting that the exercises in this intervention were taught in general fitness classes without instruction of correct pelvic floor muscle contraction. Extraneous variables were also cited, being low adherence and a small sample size. The final investigation [51] , while also evaluating the outcomes of a general exercise course, differed in that it measured results of incontinence in late pregnancy, but again produced negligible effect (urinary, -0.16; faecal, -0.04).
Strengthening couples' relationship
In the current scoping review, only one study was identified for transitioning parents, which was developed to prevent a deterioration in couples' relationship. This examination focusing on 155 married couples [52] 
Of the remaining two studies, a six-session hypnotherapeutic program showed benefit with a moderate to high effect of -0.56 [39] , followed by a two-week self-directed, non-invasive music therapy intervention [38] .
Self-efficacy, two studies in total:
Two studies [34, 31] 
Stress, two studies in total:
The two studies that tested for intervention effects on stress [38, 42] produced differing "d" = -0.09 and -1.25 respectively.
Results of the two interventions designed to reduce stress were both measured using the Perceived Stress Scale (PSS). Music therapy illustrated minimal reduction in stress level [38] , while a skills-based intervention comprising yoga and guided relaxation [42] provided a very large effect size.
Wellbeing after birth, two studies in total:
One study [30] produced a medium effect with a "d" of -0.65 between the intervention and no intervention group (assessing a CD intervention (self-administered practice of relaxation techniques). Wellbeing was measured one day after birth using the Edmonton Scale, where 0 is the best possible feeling of wellbeing and 10 is the worst possible feeling of wellbeing.
Similarly, Rakhshani, et al. (2010) [43] assessed well being, however this was measured using the World Health Organization Quality of life (WHOQOL -100). Results showed a "d" ranging from 0.23 to 0.74, with a median "d" = 0.68. This research, comprising integrated yoga, yielded significant results demonstrating that the intervention improved women's wellbeing after birth. The WHOQOL encompasses many psychosocial components and all yielded strong effects; psychological (0.74); social relationships (0.60); and general health quality (0.72).
Improving physiological functioning
Effect sizes achieved on indicators of physiological outcomes (i.e. physiological functioning, maternal glucose tolerance and gestational diabetes) produced differing results.
Improving physiological functioning (cardiovascular) was assessed in two studies: One study [44] produced a median "d" = -0.47 with a decline on the cardiovascular index. Whilst the other investigation [42] , produced an average value of "d" = -0.22 with a range from -0.18 --0.24 (autonomic responses).
Interventions consisted a single-visit relaxation intervention [44] and integrated yoga practice and relaxation which measured autonomic response [42] , together typically producing low to moderate results as shown by the median "d" of 0.37.
The RCT by Satyapriya, et al. (2009) [42] , illustrated that practicing yoga and relaxation could reduce autonomic responses, while measures at the 36th week for Heart Rate Variability for Low Frequency (LF), showed small effect sizes, d = -0.24, High Frequency (HF), d = -0.24; and LF/HF, d = -0.18. In contrast, another skills-based study [44] examining the effects of brief progressive muscle relaxation and guided imagery (GI) relaxation exercise on cardiovascular activity, indicated that GI was effective in inducing self-reported relaxation while also producing moderate (-0.47) effect in reducing cardiovascular activity.
Secondly, many of the successful interventions consisted of dual-application, in that they involved instruction, either in a group educational setting or by distributed educational material, followed up with individual consultation/s. Other reviews in comparable fields support these findings. Using the example of depression in adults, evidence indicates that while purely self-guided Web-based interventions benefit depressed individuals, effect sizes are enhanced when online programs are facilitated by a live coach [61] . To some extent this also supports the principle of adult learning theory which proposes that adults have well-differentiated learning styles which should be accommodated by multiple learning strategies [62] . Perhaps most importantly, it is the authors' opinion that participants, regardless of intervention target, need to be proficiently educated on the rationale of the program objectives. If a woman understands the putative benefits of the targeted outcomes, she may be more motivated to initiate participation and adhere to the intervention.
Finally, social support is considered to play a contemporaneous, positive role in the identified interventions. Participants may indirectly acquire social benefit from participating in a group setting [63] . Future research could examine the broader perspective of the types of positive outcomes for parents and their infant, beyond the clinical realms, e.g. social capital [64] .
Strengths and limitations
Although this review explored a very broad topic scope, this provides an evidence-based for a series of robust (but more focused) systematic review [65] . Additionally, only high-level evidence, i.e. RCTs, were included in the scoping review. This comprehensive synthesis identified interventions that could be implemented antenatally as preventative measures to complement current antenatal midwifery education, individual intervention results should be interpreted with caution as many samples were small which make it difficult to generalize obtained results. A more basic limitation of the current study derives from the use of only two databases (Medline and CINAHL). While both were checked for their well-recognised breadth of coverage, the use of additional more maternity-focused databases may well have yielded additional research studies.
While the broad range of international literature included in this scoping review illustrates promise for future service provision, the cross-cultural nature of the study populations was not taken into consideration. Competence to act according to one's cultural and situational context (e.g. traditional practices) means that it is possible that not all interventions and/or results could be transferable across all ethnicities. For example, confinement following birth for Chinese women may impact on their ability to adhere to interventions conducted postnatally (as Chinese women are expected to remain indoors and follow a complex set of rules), and thus this can impact the extensiveness and delivery of antenatal interventions to ensure the needs of women are met. To enhance the mechanism of intervention effect, interventions may work best if tailored to local circumstances rather than being completely standardized, particularly when there are several interacting components [66] .
Further, the inconsistent follow-up periods across the studies constitutes a limitation, as does the lack of any economic analysis of particular interventions; there is broad consensus that costeffectiveness analysis and cost-benefit analysis are necessary to inform resource allocation decisions [67] . Despite this, a number of interventions were highlighted that warrant further consideration. It may also be useful to consider whether such interventions that may be viewed as preventative interventions actually reduce the incidence, or only delay the onset of negative outcomes such as depression. Given the follow up period in most studies did not go beyond the postpartum phase, it cannot be concluded that incidence was actually prevented among all variables in the long term.
Perhaps another limitation of the current review, is the varying outcome measures which reduce accurate transference of the research results to clinical practice and service delivery. For example, in measuring depression, more than one scale was applied across
Improving general maternal and child health outcomes
Effect sizes achieved on indicators of general maternal and child health outcomes (i.e. increasing parenting knowledge and breastfeeding practices) produced mixed results.
Increasing parenting knowledge, one study in total: Increasing parenting knowledge was assessed in one study [34] , "d" = 0.33, suggesting modest results. This research design was educational in composition, presented in the antenatal period by means of seven two-hour sessions. As highlighted by the researchers, a feature of the programme was the recognition that pregnancy, labour, birth and early parenting are a microcosm of the childbearing experience, rather than separate topics.
Improving breastfeeding practices, three studies in total:
Breastfeeding practices were assessed in three studies [53] [54] [55] . The range of values for the "d" was between 0.00 and 0.37.
Two interventions were educational in form, and findings illustrated that those receiving an individual education session with a lactation counselor [56] showed better outcomes (d = 0.37) compared to the structured antenatal education group training program [54] . The study by Forster, et al. (2004) [53] differed in that it compared two strategies for increasing the initiation and duration of breastfeeding in comparison to the control group. The interventions were a 1.5 hour class on practical aspects of breastfeeding, and two one-hour classes exploring family and community attitudes and experiences of breastfeeding. Neither intervention increased breastfeeding initiation or duration.
Discussion
Main findings
From this set of experimental studies, the results produced data across a range of domains that were grouped into six main categories for analysis of post intervention effects. Consecutively, the largest numbers of interventions were noted in the categories of: improving psychological wellbeing, improving aspects of labour and birth outcomes, and improving physical wellbeing; highlighting a wide range of areas for development and thus prevention of maternal morbidity. Maternal morbidity has been conceptualized as including rare, severe, and potentially life-threatening obstetric complications, but less severe health problems are highly prevalent and meaningful to childbearing women [56] . Further, as evidence suggests, even when the processes of pregnancy and childbirth are normal, maternal functional health is affected [57] .
The analysis revealed numerous examples of supportive care interventions which were undertaken by a range of perinatal clinicians that were designed to address risk factors and thus decrease perinatal morbidity. Three major considerations were noted. Firstly, the capacity of learning through practice with 'skills-based' or 'physical' interventions: the effects of exercise were noted in a number of study domains that achieved large effect and reached statistical significance. The tangible benefits of exercise included improvements in labour and birth outcomes such as self-efficacy, pain and use of analgesia; maternal glucose levels; psychological health and physical health. This result was supported by a review examining the effects of exercise on pregnancy outcome which found that it could limit adverse maternal and fetal morbidities and provide reduction of maternal weight gain during pregnancy and improvement in cardiovascular fitness [58] . This shows that opportunities to "learn through doing" in active practice can be valuable. When individuals engage in tasks, they are learning through practice, as they construe and construct the capacities to undertake the activities and interactions arising from what they experience [59] . The mechanism of positive effect for physical exercise-based studies [60] could also be interpreted as being successful due to the timing of initiation, i.e., beginning at the start of pregnancy. Other prominent features of studies illustrating significant results included those with tailored programs which accommodate individual flexibility, as well as those with suitably qualified and constantly supervised programs (e.g. obstetricians and sport science professionals and/or allied health teams). 
Conclusion
There are many interventions delivered in the antenatal period which appear promising, as outlined above. These bear further investigation as the many differences in content, reporting, outcome measures and implementation of engagement make it challenging to undertake systematic comparisons. Additionally, a lack of commonlyagreed evaluation time-points constrains our ability to say that the current evidence accurately supports any particular intervention over another.
Nevertheless, this scoping review was a first step by the authors towards the enhancement of maternity service care and provision in the antenatal period. The exploratory study shows where further development and research into perinatal health practice and service delivery may be warranted, while several diverse intervention compositions were identified. The next step forward is to develop parameters around each identified intervention to identify clinical guidelines (e.g. number of sessions, individual or group consultations and time points for delivery) to maximise perinatal health outcomes. Further, a combination of both quantitative and qualitative measures are important. Not all research studies report non-participation or reasons for drop out and this is important as good patient compliance is important for interventions to be effective.
Finally, this scoping review not only indirectly highlights the diversity of perinatal morbidity, but also the invaluable potential of multidisciplinary health practitioners in the care of childbearing women. Collectively, the ultimate step forward is to design and evaluate a robust multidisciplinary health promotion intervention combining several strategies and components (e.g. yoga, education, exercise) to address protective factors and modifiable risk components, as well as evaluate cumulative effect and cost benefit. Results from such a study would make a valuable contribution to the quality of health service managers' decision making regarding where to invest in order to optimize perinatal health outcomes [76, 77] . the intervention studies, i.e. Centre for Epidemiological Studies Depression scale (CES-D) and Edinburgh Postnatal Depression Scale (EPDS).
In applying the contemporary approach of calculating effect size across the reviewed set of studies, not all demonstrated large effects. Despite this, small effects can still deliver practical benefits. Using the example of childbirth, if it could be shown that in making a small and inexpensive change to antenatal educational practices would increase the rates of normal birth by an effect size of even as little as 0.1, then this could be a useful, meaningful improvement [23] ; particularly if the improvement applied to all childbearing women, and even more so if the effect were cumulative over time. Discussion relating to the potential importance of small effects has been previously reported in the existing literature, in that small effects may have enormous implication in a practical context, and small effects in ongoing processes may accumulate over time to become large effects [68, 26] .
Interpretation
Awareness of risk factors that predispose to adverse outcomes, in addition to preparatory approaches as identified throughout this review, can guide policy, midwifery practices and education. In light of this scoping review, one can identify strategies of favorable outcomes that may not only provide direct benefit to childbearing women (clinically and economically), but may also decrease the burden placed on the health care system. As evidence suggests, there are correlations between health issues and if we modify one risk factor, it can lead to further health benefit. As noted in earlier literature, women with perinatal depression have been shown to suffer more frequently from diabetes mellitus and gestational diabetes [69] . Further, women with adverse perinatal outcomes [70] have been shown to suffer more frequently from postpartum depression. If universal, multidisciplinary evidence-based interventions can be implemented into routine antenatal midwifery care, there is potential to modify behavior and/or prevent known risk factors that threaten perinatal outcomes. For example, exercise during pregnancy can evidently improve the level of maternal glucose tolerance -and this may be viewed as a protective factor for gestational diabetes [35] , as well as other pregnancy associated health risks and pregnancy complications linked with gestational diabetes, including fetal overgrowth and thus shoulder dystocia [71] .
Many of the identified interventions could be produced cost effectively in group settings (e.g. yoga, structured exercise training), and implemented into existing midwifery education practice. The use of groups as a mode of service delivery is well supported by the findings of Scott, et al. (2001) [72] . Group dynamics are thought to provide several benefits, while there are many factors that enable group members to change behaviors as a result of facilitated group interaction, including receiving and offering of support and advice and interpersonal learning [73] . Beyond this, groups may also increase social networks, facilitating the development of ongoing support groups outside of the immediate health service. In addition to this, it is our opinion that participating in a social and collegial environment with other pregnant women could also generate an important level of adherence to programs. Identification and initiation of support in the antenatal period could further generate ongoing informal social and professional connections (including informational resources) that may not otherwise be established in the postnatal period when a woman is adjusting to the demands of early parenthood. Thus, identification of any potential difficulties may be managed early and reduce adverse perinatal biopsychosocial health outcomes.
As discussed by earlier researchers, universal approaches in health care are most beneficial, in that the alternate pathway of targeting services for a small number high-risk people will have little impact on the total burden of ill health and social problems in a population [74] . Consistent with the current research, The National Health and Hospitals Reform Commission Report [75] further recommends an integrated strategy for the health system to nurture a healthy start to life for all Australian children and that services should focus on
